Akt1 and Akt2 differently regulate muscle creatine kinase and myogenin gene transcription in insulin-induced differentiation of C2C12 myoblasts.
Insulin and IGFs are potent inducers of skeletal muscle differentiation. Although PI3K is known to be involved in skeletal muscle differentiation, its downstream targets in this process are not clearly defined. We investigated the roles of Akt and mammalian target of rapamycin (mTOR) in skeletal muscle differentiation. LY294002, a pharmacological inhibitor of PI3K, and the immunosuppressant rapamycin inhibited insulin-induced differentiation of C2C12 myoblasts. LY294002 and rapamycin suppressed myosin heavy chain expression and myotube formation. Transient reporter assays showed that both inhibitors repress muscle creatine kinase (MCK) and myogenin gene transcription. Heterologous expression of Akt1/PKB(alpha) potently suppressed MCK gene transcription without affecting myogenin gene transcription, whereas heterologous expression of Akt2 increased myogenin and MCK gene transcription. Finally, overexpression of myogenin rescued the inhibitory effect of rapamycin on MCK gene transcription, whereas it failed to rescue the inhibitory effect of LY294002 and Akt1. These results suggest that insulin regulates myogenic differentiation chiefly at the level of myogenin gene transcription via PI3K and mTOR. PI3K activity, but not mTOR, may regulate transcriptional activity of myogenin. Our data also suggest that Akt1 and Akt2 play distinct roles in myogenic differentiation.